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(57) Abstract: The invention provides fluid delivery apparatus comprising a mobile storage container (10) having at least two 
compartments, for use in transporting at least two fluids from main storage tanks to subsidiary storage tanks (17, 18, 19), at other 
locations, the apparatus having means (23, 24) defining at least two fluid flow paths, for connection to at least two different fluid 
flow ports (20. 21 and 22), the apparatus including electronic means (25) to identify umiquely the fluid flow patfis and the fluid flow 
ports, to reduce the risk that a fluid flow path will be put into communication with an incompatible fluid flow port. 
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FLUID DELIVERY APPARATUS 



The invention relates to fluid delivery apparatus. 



5 Many different types of fluid delivery apparatus are known. One type consists 
of a tanker vehicle for use in transporting fluids, for example fuel oil, from a 
main storage tank to other storage tanks. Frequently one tanker vehicle has to 
carry a plurality of different fluids for delivery, for example, not only to domestic 
fuel tanks for use with central heating apparatus, but also to petrol stations for 

1 0 the storage of fuel for motor vehicles. 

This requires separate storage compartments on the vehicle and also 
frequently requires apparatus defining separate delivery paths to avoid cross 
contamination between different fuels. 

15 

It is very important that the correct delivery path is used for the correct fuel, 
and furthermore, when connecting the tanker vehicle to a static storage tank, it 
is very important thatnhe con-ect piece of apparatus on the tanker vehicle is 
connected to the matching apparatus on the storage tank. 

20 

Known devices for use in trying to reduce the risk that components are 
incorrectly coupled comprise mechanical keys, such as that disclosed in GB 
2215439A. We have now devised a much more eiTectlve and versatile 
solution to the problem. 

25 

The invention provides fluid delivery apparatus comprising a mobile storage 
container having at least two compartments, for use in transporting at least two 
fluids from main storage tanks to subsidiary storage tanks at other locations, 
the apparatus having means defining at least two fluid flow paths, for 
30 connection to at least two different fluid flow ports, the apparatus including 
electronic means to identify uniquely the fluid flow paths and the fluid flow 
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ports, to reduce the risk that a fluid flow path will be put into communication 
with an incompatible fluid flow port. 



The electronic means may comprise radio frequency tags arranged to provide 
5 a unique code when interrogated by a hand held control unit. 

Alternatively, the electronic means may comprise bar codes arranged to be 
read by means of a hand held scanner. 

10 The hand held control means may be ananged to provide an operator with an 
authorisation signal when the electronic means indicates that apparatus has 
been correctly coupled. 

Altematively, an authorisation signal may be used automatically to commence 
15 flow of fluid through the apparatus. 

Specific embodiments of the invention will now be described, with reference to 
the accompanying drawings, in which: 

20 Rgure 1 Is a diagrammatic illustration of a first embodiment of invention 
according to the invention illustrating a tanker vehicle and three static tanks; 

Figure 2 illustrates fluid flow paths and fluid flow ports of the apparatus, with 
associated coding; 

25 

Figure 3 illustrates Identification components of the apparatus; 
Figure 4 illustrates alternative identification components; 
30 Figure 5 illustrates yet further identification components of the apparatus; and 
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Figure 6 illustrates an alternative ehnbodiment of apparatus according to the 
invention. 

The apparatus shown in Figure 1 comprises a tanker vehicle 10 within which 
5 there are storage compartments for six different liquids, for example fuel oils of 
various sorts. Each compartment has its own fluid flow port 1 1 to 16, through 
which fluid can be loaded into the appropriate compartment and removed 
therefrom. 

10 The compartments are filled at main storage depots and the vehicle then 
transports the fluids to subsidiary fluid tanks, for example domestic fuel tanks 
for containing central heating oil and petrol station tanks for delivery to motor 
vehicles. 

15 Three such subsidiary tanks 17, 18 and 19 are shown In Figure 1, although it 
will be appreciated that in practice these tanks may be positioned at different, 
spaced apart locations. 

The vehicle 10 is provided with delivery hoses for connecting the ports 11 to 
20 16 with ports 20, 21 and 22 associated with the subsidiary tanks 17, 18 and 
19. Two such hoses are shown at 23 and 24 and each hose has Its own fluid 
delivery ports 23a, 23b, 24a, 24b. 

The valve and other arrangements for coupling the various components 
25 together, so that fluid can flow from the main storage tanks to the vehicle, and 
subsequently flow from the vehicle to subsidiary storage tanks, are 
conventional. However each port is fitted with a unique identification tag 25. 

In the embodiment shown in Figure 1 , the tags comprise radio frequency tags 
30 (hereinafter referred to as RF tags). An operator, usually the tanker driver 26 
is provided with a hand held controller comprising a probe 27 and a decoder 
28. 
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The vehicle cab 29 is provided with information storage means 30. 

Figure 2 illustrates one of the truck ports 1 1 which is to be connected to the 
5 inlet port 20 of storage tank 17. There is also shown a section of hose 31 
carried by the vehicle and the section of hose 32 associated with the 
subsidiary tank location. 

The vehicle compartment associated with port 1 1 contains diesel fuel and it is 
10 important, to avoid contamination, for this diesel fuel to be delivered through 
the conrect hoses to the conrect port 20, 

The tag 25 of the port 11 comprises a radio frequency tag which, when 
inten^ogated by the probe 27, exhibits a code ABC say. Each end of the hose 
15 31 exhibits a code 456. Each end of the hose 32 exhibits a code 123. The 
port 20 exhibits a code reading DIESEL. 

Thus, if ail the components are correctly coupled, a code will be generated 
reading ABC 456 456 123 123 DIESEL. 

20 

In a basic version of the invention, the hand held controller will provide the 
operator 26 with a signal confirming that the components have been correctly 
coupled, and he will then open the necessary valves. 

25 A more sophisticated version is also possible, in which a signal, for example 
from the hand held unit, will be passed to the Information storage unit 30 in the 
cab 29, and this will automatically open the valves. Figure 3 shows one 
example of this In which the unit 30 includes a reader 33 connected by wiring 
34 to electrical controls for the valve. The reader can be actuated by placing 

30 the hand held unit 27, 28 adjacent to the truck cab. 
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Figure 4 illustrates an arrangement in which the reader 33 has a separately 
located read/write tag 35 and the hand held reader has a decoder 28 with a 
probe having double read heads 36, 37. 

5 Providing double read heads maizes it possible to automatically read the codes 
of two adjacent components at the same time. 

Figure 5 illustrates yet another arrangement in which the probe 27, in order to 
operate and read adjacent tags, has a head 38 which must fit over adjacent 
10 clamps 39 bearing the tags. This ensures that the hoses must have been 
connected. 

A similar result could be achieved by ensuring that when a single probe is 
used to scan two tags which should be adjacent, the two codes must be read 
15 within a predetermined time interval. In other words a longer delay between 
the reading of two codes will be an indication that the two components have 
not been properly connected as they are not sufficiently closely adjacent, and 
so a positive signal to the operator or to the automatic apparatus will not be 
generated. 

20 

Although the embodiment described above makes use of RF tags, other 
electronic arrangements are possible, such as that shown in Figure 6, which 
utilises bar code tags 40 and a hand held apparatus 41 having a wand 42 for 
scanning the bar codes. 

25 

The reader's attention is directed to all papers and documents which are filed 
concurrently with or previous to this specification In connection with this 
application and which are open to public inspection with this specification, and 
the contents of all such papers and documents are incorporated herein by 
30 reference. 
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All of the features disclosed in this specification (including any accompanying 
claims, abstract and drawings), and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, except 
combinations where at least some of such features and/or steps are mutually 
5 exclusive. 

Each feature disclosed in this specification (including any accompanying 
claims, abstract and drawings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless expressly stated 
10 otherwise. Thus, unless expressly stated otherwise, each feature disclosed is 
one example only of a generic series of equivalent or similar features. 

The invention is not restricted to the details of the foregoing emb6diment(s). 
The invention extends to any novel one, or any novel combination, of the 
15 features disclosed in this specification (including any accompanying claims, 
abstract and drawings), or to any novel one, or any novel combination, of the 
. steps of any method or process so disclosed. 
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CLAfMS 

1 . Fluid delivery apparatus comprising a mobile storage container having at 
least two compartments, for use in transporting at least two fluids from main 
storage tanks to subsidiary storage tanks at other locations, the apparatus 
having means defining at least two fluid flow paths, for connection to at least 
two different fluid flow ports, the apparatus including electronic means to 
identify uniquely the fluid flow paths and the fluid flow ports, to reduce the risk 
that a fluid flow path will be put into communication with an Incompatible fluid 
flow port. 

2. Fluid delivery apparatus as claimed in Claim 1, In which the electronic 
means comprise radio frequency tags arranged to provide a unique code when 
interrogated by a hand held control unit. 

3. Fluid delivery apparatus as claimed in Claim 1, In which the electronic 
means comprise bar codes arranged to be read by mans of a hand held 
scanner. 

4. Fluid delivery apparatus as claimed in any one of the preceding claims, in 
which the hand held control means are arranged to provide an operator with 
an authorisation signal when the electronic means indicates that apparatus 
has been correctly coupled. 

5. Fluid delivery apparatus as claimed In any one of Claims 1 to 3, In which 
the apparatus generates an authorisation signal which Is used automatically to 
commence flow of fluid through the apparatus. 

6. Fluid delivery apparatus as claimed in any one of the preceding claims, In 
which the mobile storage container comprises a tanker vehicle. 



wo 03/086952 



-2/6- 



;T/GB03/01452 




INTERNATIONAL SEARCH REPORT 



PCT/GB 03/01452 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B67D5/33 



According to International Patent Ciassincatlon (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documenlallon eearched (classification system foflowed by dasslflcatlon symbols) 

IPC 7 B67D 



Documentation eearched other than minimum documentaUon to the extent that euch documents are Included In the fields searched 



Electronic data base oonsulled during the IntemaUonal search (name of data base and, where practical, search temns used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document with Indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



wo 01 70624 A (MOORE SANDY N ;CHILDS 

STEPHEN D (US); HENDRICKS JOHN R (US); MAN 

A) 27 September 2001 (2001-09-27) 

page 10, line 13 - line 28 

page 11, line 23 -page 12, line 9; figures 

8A,8B 

SB 2 293 658 A (DRUM ENG CO LTD) 
3 April 1996 (1996-04-03) 
page 10, line 19 -page 12, line 15 
page 13, line 17 -page 14, line 15; 
figures 1,2 

EP 0 440 299 A (SHELL INT RESEARCH) 
7 August 1991 (1991-08-07) 
column 4, line 43 -column 5, line 25; 
figure 2 

~ -/- 



1-6 



1,5,6 



1.5,6 



m 



Further documents are Beted In the oonDnuattcn of t)ox CX 



ID 



Patent famDy members are listed In annex. 



" Special categories of dted documents : 

'A' document defining the general Stale of the art which is not 

considered to be of particular relevance 
*E* earlierdocument but published on or after the International 

filing dale 

■L- document which may throw doubts on prloilh/ dahi(s) or 
whioh Isctted to establish the publication dele of another 
dtatton or other spedal reason (as spectfied) 

•Q" document referring to an oral dtedosure, use, exhibition or 
other means 

■p* document putsllshed prior to the International filing date but 
later than the prbritydate claimed 



1" later document published after the International filing date 
or priority date and not In conflict with the appOcallon but 
cited to underetand the prindple ortheoiy underlybig the 
invention 

•X" document ol panicuiar relevance: the clamed Inver«lpn 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document b taken alone 

'Y' document or panicuiar relevance; the claimed invention 

cannot be considered to \mo\ve an inventive step wiien the 
document Is combined with one or more other such doci*- 
mentd. sudi combtnaUon being otwlous to a peison skfiled 
In the art 

document member of the same patent family 



Date of the adual oompleflon of the International search 



27 August 2003 



Date of malDng of the IntemaUonal search report 



04/09/2003 



HawB and malSng address of the ISA 

European Patent Office, P.a 5B18 Patentlaan 2 
|s(L-2280HVRIISVirtlk 
Tel (+31-70) 340-2040. "nc 31 651 epo nl. 
Fax: (431-70) 340-3016 



Authorized offloer 



Wartenhorst, F 



Fbim PCT/iaW210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/GB 03/01452 



C.(ContInuatlon} DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



CBatbn of document, with Indication .where appropriate, of the relevant passages 



Relevant to dalnn No. 



US 4 345 146 A (STORY JAMES R ET AL) 
17 August 1982 (1982-08-17) 
column 3, line 64 -column 4, line 6; 
figure 2 



Form PCT/ISA/210 (canUnuatlon of sseonci 6h»ak) (July 19929 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/GB 03/01452 



Patent document 
cited In search report 



Publication 



Patent family 
member(8) 



Publication 
dat8 



wo 0170624 



G6 2293658 



EP 0440299 



27-09-2001 AU 

WO 



5094501 A 
0170624 A2 



03-04-1996 NONE 



07-08-1991 



AT 
DE 
DE 
OK 
EP 
NO 



144483 T 
69122786 01 
69122786 T2 

440299 T3 
0440299 Al 

910400 A 



03-10-2001 
27-09-2001 



15-11-1996 
28-11-1996 
28-05-1997 
01-04-1997 
07-08-1991 
05-08-1991 



US 4345146 



17-08-1982 NONE 



Rxm PCT/ISA<210 txIMIaingy anax) (Ju^ 1892) 



